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Claims 

[d] 1. A hydrodynamic bearing in a spindle motor having a 
rotation axis, comprising: 
a shaft; 

a sleeve relatively rotated with respect to said shaft; 
a bearing portion including a micro gap formed between 
said shaft and said sleeve, a lubricating oil retained as a 
working fluid in said micro gap, and a dynamic pressure 
generating groove formed on at least one side of an 
outer peripheral surface of said shaft and an inner pe- 
ripheral surface of said sleeve in said micro gap, for 
generating a dynamic pressure so as to support a rota- 
tion of said shaft or said sleeve; 
a capillary seal portion adjoining said bearing portion, 
wherein the capillary seal portion comprising: 
a first capillary seal portion adjoining said bearing por- 
tion, and having a first radial gap between an outer sur- 
face of said shaft and an first inner peripheral surface of 
said sleeve, a dimension of said first radial gap being 
getting at least wider in accordance with increasing a 
distance from said bearing portion in said rotation axis; 
and 

a second capillary seal portion adjoining said first capil- 


lary seal portion, and having a second radial gap be- 
tween an outer surface of said shaft and an second inner 
peripheral surface of said sleeve, a dimension of said 
second radial gap being getting at least wider in accor- 
dance with increasing a distance from said bearing por- 
tion in said rotation axis; 

wherein a first radial distance between the first inner pe- 
ripheral surface and the rotation axis in radial direction, 
is getting at least shorter in accordance with increasing a 
distance from said bearing portion in said rotation axis, 
and said first inner peripheral surface forms a first angle 
6 (employing a smaller angle having the angle value in a 
range 0 90°) with respect to said rotation axis, and 
a second radial distance between the second inner pe- 
ripheral surface and the rotation axis in radial direction, 
is getting at least shorter in accordance with increasing a 
distance from said bearing portion in said rotation axis, 
and said second inner peripheral surface forms a second 
angle 6 (employing a smaller angle having the angle 
value in a range 0 <6 < 90°) with respect to said rotation 
axis, and 

said first angle 6 i and said second angle 6 2 have a rela- 
tion e > e . 
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2. The hydrodynamic bearing as claimed in claim 1, 
wherein said second angle 6 has a relation 6 > 0. 


[c3] 3. The hydrodynamic bearing as claimed in claim 2, 
wherein said first angle 6 i has a relation 6 i > 0. 

[c4] 4. The hydrodynamic bearing as claimed in claim 1, 

wherein at least in a stationary state, said lubricating oil 
forms a gas-liquid interface in said second inner periph- 
eral surface. 

[c5] 5. The hydrodynamic bearing as claimed in claim 1, 

wherein said shaft is provided with a shaft annular mem- 
ber integrally formed with said shaft or fixed as an inde- 
pendent body to the shaft, and a part or all of said capil- 
lary seal portion is formed between said shaft annular 
member and said sleeve. 

[c6] 6. The hydrodynamic bearing as claimed in claim 5, 
wherein a sleeve annular member is attached to said 
sleeve, and a part or all of said capillary seal portion is 
formed between said sleeve annular member and said 
shaft annular member. 

[c7] 7. The hydrodynamic bearing as claimed in claim 6, 

wherein a pair of said bearing portions are provided so 
as to be apart from each other with respect to said shaft 
in an axial direction, and a pair of said shaft annular 
members are attached to said shaft in correspondence to 
said pair of bearing portions. 


[c8] 8. The hydrodynamic bearing as claimed in claim 7, 

wherein a pair of said bearing portions are provided so 
as to be apart from each other with respect to said shaft 
in said axial direction, and a pair of said sleeve annular 
members are attached to said sleeve in correspondence 
to said pair of bearing portions. 

[c9] 9. The hydrodynamic bearing as claimed in claim 1, 

wherein an annular conical member in which an outer di- 
ameter is expanded in an axial direction is provided in 
said shaft so as to be integrally formed with said shaft or 
to be fixed to the shaft, and a part or all of said capillary 
seal portion is formed between said conical member and 
said sleeve.. 

[do] io. The hydrodynamic bearing as claimed in claim 9, 
wherein a cap member is attached to said sleeve, and a 
part or all of said capillary seal portion is formed be- 
tween said cap member and said conical member. 

[cH] 11. The hydrodynamic bearing as claimed in claim 10, 
wherein a pair of said bearing portions are provided so 
as to be apart from each other with respect to said shaft 
in an axial direction, and a pair of said conical members 
are attached to said shaft in correspondence to said pair 
of bearing portions. 


[d2] 12. The hydrodynamic bearing as claimed in claim 11, 
wherein a pair of said bearing portions are provided so 
as to be apart from each other with respect to said shaft 
in said axial direction, and a pair of said cap members 
are attached to said sleeve in correspondence to said 
pair of bearing portions. 

[d3] 13. a spindle having a rotation axis comprising: 

a stator fixed at a bracket with which one side of a shaft 
and a sleeve; 

a rotor magnet secured another of said shaft and said 
sleeve and generating a rotating magnetic field in coop- 
eration with said stator; and 
A hydrodynamic bearing comprising: 
said shaft; 

said sleeve relatively rotated with respect to said shaft; 
a bearing portion including a micro gap formed between 
said shaft and said sleeve, a lubricating oil retained as a 
working fluid in said micro gap, and a dynamic pressure 
generating groove formed on at least one side of an 
outer peripheral surface of said shaft and an inner pe- 
ripheral surface of said sleeve in said micro gap, for 
generating a dynamic pressure so as to support a rota- 
tion of said shaft or said sleeve; 
a capillary seal portion adjoining said bearing portion, 
wherein the capillary seal portion comprising: 


a first capillary seal portion adjoining said bearing por- 
tion, and having a first radial gap between an outer sur- 
face of said shaft and an first inner peripheral surface of 
said sleeve, a dimension of said first radial gap being 
getting at least wider in accordance with increasing a 
distance from said bearing portion in said rotation axis; 
and 

a second capillary seal portion adjoining said first capil- 
lary seal portion, and having a second radial gap be- 
tween an outer surface of said shaft and an second inner 
peripheral surface of said sleeve, a dimension of said 
second radial gap being getting at least wider in accor- 
dance with increasing a distance from said bearing por- 
tion in said rotation axis; 

wherein a first radial distance between the first inner pe- 
ripheral surface and the rotation axis in radial direction, 
is getting at least shorter in accordance with increasing a 
distance from said bearing portion in said rotation axis, 
and said first inner peripheral surface forms a first angle 
6 (employing a smaller angle having the angle value in a 
range 0 <6 < 90°) with respect to said rotation axis, and 
a second radial distance between the second inner pe- 
ripheral surface and the rotation axis in radial direction, 
is getting at least shorter in accordance with increasing a 
distance from said bearing portion in said rotation axis, 
and said second inner peripheral surface forms a second 


angle 6 2 (employing a smaller angle having the angle 
value in a range 0 <9 < 90°) with respect to said rota- 
tion axis, and 

said first angle 6 i and said second angle 9 2 have a rela- 
tion e > e . 
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[d4] 14. The spindle motor as claimed in claim 13, wherein 

said second angle 6 has a relation 0 > 0. 
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[d5] 15. The spindle motor as claimed in claim 14, wherein 

said first angle 6 has a relation 9 > 0. 
a l l 

[d6] 16. A disc drive apparatus to which a disc-shaped 

recording medium capable of recording information is 
attached, comprising: 
a housing; 

a spindle motor fixed to an inner portion of said housing 
and rotating said recording medium; and 
a means for writing or reading the information at a de- 
sired position of said recording medium, 
wherein said spindle motor comprises: 
a stator fixed at a bracket with which one side of a shaft 
and a sleeve; 

a rotor magnet secured another of said shaft and said 
sleeve and generating a rotating magnetic field in coop- 
eration with said stator; and 
A hydrodynamic bearing comprising: 


said shaft; 

said sleeve relatively rotated with respect to said shaft; 
a bearing portion including a micro gap formed between 
said shaft and said sleeve, a lubricating oil retained as a 
working fluid in said micro gap, and a dynamic pressure 
generating groove formed on at least one side of an 
outer peripheral surface of said shaft and an inner pe- 
ripheral surface of said sleeve in said micro gap, for 
generating a dynamic pressure so as to support a rota- 
tion of said shaft or said sleeve; 
a capillary seal portion adjoining said bearing portion, 
wherein the capillary seal portion comprising: 
a first capillary seal portion adjoining said bearing por- 
tion, and having a first radial gap between an outer sur- 
face of said shaft and an first inner peripheral surface of 
said sleeve, a dimension of said first radial gap being 
getting at least wider in accordance with increasing a 
distance from said bearing portion in said rotation axis; 
and 

a second capillary seal portion adjoining said first capil- 
lary seal portion, and having a second radial gap be- 
tween an outer surface of said shaft and an second inner 
peripheral surface of said sleeve, a dimension of said 
second radial gap being getting at least wider in accor- 
dance with increasing a distance from said bearing por- 
tion in said rotation axis; 


wherein a first radial distance between the first inner pe- 
ripheral surface and the rotation axis in radial direction, 
is getting at least shorter in accordance with increasing a 
distance from said bearing portion in said rotation axis, 
and said first inner peripheral surface forms a first angle 
6 (employing a smaller angle having the angle value in a 
range 0 <6 < 90°) with respect to said rotation axis, and 
a second radial distance between the second inner pe- 
ripheral surface and the rotation axis in radial direction, 
is getting at least shorter in accordance with increasing a 
distance from said bearing portion in said rotation axis, 
and said second inner peripheral surface forms a second 
angle 6 2 (employing a smaller angle having the angle 
value in a range 0 <6 < 90°) with respect to said rotation 
axis, and 

said first angle 6 i and said second angle 0 2 have a rela- 
tion e > e . 
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[d7] 17. The disc drive apparatus as claimed in claim 16, 
wherein said second angle 6 2 has a relation 0 2 > 0. 

[d8] 18. The disc drive apparatus as claimed in claim 17, 
wherein said first angle 6 has a relation 6 > 0. 


